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(74)cHa|o| 



R'- 




«C-NR"^^ (a) 



O 



(b) 



■0-C* 



r4£^ r5- Ih^S! . CF3. CN, NOg SOgNRi r2o| HI , Ri s i^^0|7Hl-f sjillS. ££fe ^^S2J Ci_ 

e-^^Soim. R2fe. ^^o|>|uh at Ci_6-^^So|tt|, at cM7|ah pijif r2- gso^ _ (qh,) -a- 

(CH2)m-S ^emitdl. o^7|Ai At O. S. CH2 £Et NR' o|I1. Oi7|AH rI ^ =^rto|7^l-^ 5Jij|g. ^W^^aig c£- ^goj Ci.g-W 
SO|&j. n-g 0. 1. 2, 3, 4. 501 JL, m-E 0. 1 , 2, 3, 4. 5iJ ; Q t NOH SEt O gj ; Z = O. S. N-R", (a), (b), (c), oiy\A-] r" , rI", 



(CH2)o - OU. Oi7|Ai ot 0. 1. 2 SEt 3g| : Yt - (CH2)p - 0|:il. 0^7|Ai pfe q. 1 , 2 5£t 3gJ ; 3t Y^SS 



[^go| gs]o|A^@^Al o^ifl 01 o|S5f ^Aiifh l^Sl^ ^Hsg 32a|7^ SS^a £i#-2 3-c|s s 

^ ^£*fl2f oi w£*Hioii 2\ti oi at^s^t ^^^^ ^.^^m ^ ti'Ft^ mnms\ flisgha'oii 

iJaa&^#So|| o|gt ji^oj S|S^2^ aH# S5H*^cK olajSt SISht N-iJilH-D-oh^ii|-sE||o|M(NMDA) a-ohD| 

il-3-«|=^A|-5-□||i!_4-o|>t3A^S^S2|^A^(AMPA) ^S^-fl. §! ?hO|b)|0|S ^#*^|o||A^o| o^a|i^A^(EAA) g^ehcHlOl 

e 01 Oh:liii|- = E(|0|S2| ^^X|-^^ 5|#0|| o|5l| ^=.Wo^ 2§£Jt -a^t^l^f. 0|Bi£h S^xj-^^ ^SS^ oJeH 13-^(3 

^^s|om siAj qjici as^Sa. ^i^&S. -fej^^ohbi. ziii #si^tEH. UM^i #4.K>|| e|8H ^aHsit cHtl 

n 04326482:t oi|»§oi AMPA^^ ^^oi|AH EAAfllf-^^S ^E^LH•t o\j<[B 3-^-feJ -^SiNiai SfloU cHSN 
6^:a afcK ^vy\ ^E.nB\ e^^B 4mx| 77ijs oi^cna b}±, laaisf sgJ■s|7^u^ gj/sEt *l#=|cK o|5^«^ su-g jiai-e s. 

S-Sfe cHasjeJ SHh#-g 1H-&f2[g) o|^_2^3-c|^-3-SAj ; 5_u|sS-1H-e!! =E[g]°l#-2 S-d-IB-S-^-feJ I'sJ Vm BS-IH- 
6.7. 8,9-E||HBhS|^SSl2 [g] o|§_2.3_qg_3_^Ai o ^l^^hJi, T. Honore #s| Neuroscience Letters 54. 27-32(1 985)o|| 7| 
#S 2S AMPA^m ^>^2.S. ^mmS ^Mtl a^HO ~ 100|jMS^2| IC 

50 '-^E^ylc^. 

#^ sht^gE :n£|7F gt^Ei oi-i-2,3-c|s ^ai °£x^|o|e|. oj-i- ^o\\ m^si :na|t sp|o|| gai^ u^a^ ^o| 

o^□|ict^# aihAiiiosMi x\s.^ ^ *|soii g^^sian. sPicHi 7i#£[ u^2^ ^oi 4t7|o{i 

?^ fiS AMPA 3& OS CHSS^oJ A^7| ^-4^5k o.3 ~ 4 pM IC 



I 



0i7lAi R4s^ r5^ z|Zf . CF3. CN. N02S^ S02NR^ R2o| H] , r1 B ^::^0\>{i^\ 7Waa,l§ cr- ^go| 

^ 0. 1 . 2. 3. 4. 50101. m-E 0. 1 . 2. 3. 4. 50|d^; Q ^ NOH 5Et O 0| J2; Z = O. S. N-R". 



U ff II 




2^p 



HN- 




HOH 



oiy\M R^ rs^f rh t ^^7|£h o|D|5 ?^tcK c^gJl^ sy^^^ ^^7|£f ^[mi 



oi7|AH r4^ R5fi^ Rii - A^7|s^ ii^cK c^gjif a^^^S sH^j 

-NOH 

r ToT 




AS 



MOB 



oiy\A-i r4 £t r5 - A^7|£^ o|a|^ c^^jl^ •fe,^7|2^ sn[# 



Ci l-^o^7^ S ^H|2,^*|■s^o^ ^«fl2^ 5! ejHH SUh^al ^Sif# 3E||ei=*i-£{ s.^ms 




0i7\A^ r42|. r5- z|2| #^2! . CF3, CN, NOgi^^ SOgNRiR^OlJl, Ri -E ^di0|7-m iJill^J £Efe ^§'£1 Ci.r 

- ^^SOlol. R2t =;-^0|7HL-t SJillS. Sh§o| c^_g -^^Olm. ££fe R12^ r2- g^o^ - (CHo) -A-(CHp) -| 

0, 1. 2. 3. 4. 50II1, m-E 0. 1. 2, 3. 4, 50|Ji ; Q NOH O 0|cH ; Z = 0, S. N-R'I 
(3 0 0 

"C-NR"^*, -NR^-C-NR'-, «0-C* 

S. o|^o|5! S #o||xi AjE!js^£|_ o^7|AH Rii . Riii_ Rivsf rV- 4=^, uys (C = OCFg, Ci_6 - y[x\^B.\y]i-[ si^^] C,.. 

Ci_6 -^SOli ; Xt - (CH2)o - om. 0i7|Ai ofe 0, 1 . 2 at Sofbi ; - (CHoL - 0|21. oi7\A^ p-t 0. 1 . 2 ££fe 3 Oli ; a 

2^ Bt ¥*^a# l-^E^tKc^. 



[^gaj-s^ ^^i]^ ^go| aHi-#eAMPA ((RS)-a-o|•□|i.l-3-S|^SA|-5-□^|a-4-o|^HA^S£.SII|SA^] ai^ ^^o||Ai 
^ o|-D|itAh(EAA)# S?^^^!?!^ 2^e^*h imsoll 7F*l21-fe- •a#S{-£! ^^jg ^eMcK 

oi|#5oi 7-Dfla-1. 6. 7. 8-E||H^^S|=se«2 [2. 1-b:3. 4-c'] i^|ii|»-2.3-c|$-3-^^ SUfgB T. Honore 
Neuroscience Letters 54. 27-32(1 985)of| 7|#a bj-sf AMPA aS" ^-s^a) iyMfi| IC 

50* '-^E^tH'^K §1^ ^^A| 1, 2. 3. 6, 7. 8-«|AtS|=s-3-(S|c^A|o|D|i,;)_N. N. 7-Ha|0||l-2-^^e!!2[2 1- 

b : 3, 4 - c']c|ii|S-5-#$o|^a|S.t 0.3MMa| IC 

50# 3^fet^K 

5_u|H^-1H, 6H-2. 3. 7, 8. 9, 10-«!Af*| = s-2. 3. 7-Sa|^i;-ohxi|ii|i,[2. S-g] £"#-3-^^ SH^^B aff 
^-M'^l 4mMS| IC 

50§ ^EhtHC^K 



7-0fll-l. 6. 7. 8-EflEat^|^^»«S[2. 1-b : 3. 4-c'lC|ii|#-2. 3-C|$-3-^^' ^Pl ahSh AMPA ^ 

§^«-«(i .v.)m ^OlS Ofl 8 mg/kgSl ED 

(AMPA-#£ ^^q^^ ^^^MAMPA(15/^g/kg)# NMRI z^k]^ y^'mOcv)^ ^Oi^tS u|-NMDA ^SM\ oFD|i<^t ^ 

[^^ai^^^lf ^ ^OO^B\9\ NMRI oF^^(xflS 24-26g)oiI O.S^g^ AMPAS icv ^0isp| Soil ^^%^ mmmm S°-i!uH^ 5^ 
(SE-b S^^IHM 30&)§^^ ^oiohQK 5& olMioll ^>cn^ ^o^l □^^^o| 7|s§^«c^ :^|.q|^ ^x^^ ^ o^l q^^^. 

S| 50%# ^ofcBfco^Ai ED 

50 a# ^lt^3^ac^. 

# ^ siHcH, oiBi^h gEfl-^ §^■^|u^ a^Jl^ Jljc^iL^ s^ij^ sd^^q", oii^>M. ^^u-is^ Qijj^^j, ^^t} § 

ois^ ^ si^o^. f-o^go^- ^sfot seh^ o|^3^:II. ^i^) ^^^^ ^ 

^a- ^A^7^^o^ s^ohoi §e}|^ o|g*»- ^ oic|. oi&io[ j-i|ot*)-2^ zLsj ^oitr SEH^ ^y[^?} ^ni-#o|u^ 

^^if ^^o| ^Sif# SStIcK a 10 mg. g^i ^S^SFPII^ 0.1 100 mgSl 

2H^#^ zi^i ^g^i-^ ^^^^ #^da:Ni^i ^i^^i-^ CHI -^^1 ^s^^cK ^ ^^n^oi 

^ -y^l fi-^^Sj- ^ejsj g2E(jndication)# M^, ms.y[ 91^ S^ntt ^I^^^^NMI 3HS^|- 

:H\ ^o:jS 4^ Sich o|^ ^^1 o^□|hz^l^ S^ol-y. o^□|in>4 o|^^ >il^§S§. S-^-fe!. o^□|ill>4 o|^^ 

eJl. o^□|iIl^^ as Si oFDlfi^^i o|^^ g = § ^*^*^c^. ^Hhsjo^ g^hoh «hAi^ ^eh, ^ 

Oil- ^£oF^ 3^. ^i^a^F^i ^^1^ u^o^7^A■^fe ^ia^ ^o|A^o| ajs^^ goil [x^# ^ii^^i- 

^oi:efo| B^o,^ 0.1 - 1000 mg/'a, 10 500 mg/^ . ii[^^t[7\\^ 30 ~ 100 mg/^OjcK 

& ^ xl^oili #S3hcK 

[•^A|oi|)[^A|oi| i][a) 5-M^^-a-E||M^^^]7.6g(75 mmol)H| S^^^^SOl gtHS ^hx^ 75^011 a-E||^^^^ 10m£(75 mmol) 
■i- £l ^aal££Bi 7F3|-«cK-iO'coi|Ai). anf^l ^^Hj '^#^^o^| oilEil soil ?i^^A|^cK :gl5i#(7 

o|^S*-ll)e oiJimjl oiiEll 5 ^^Aj^cK MB-l^m fe^^l H^D^mzlBHiI|ol| oi^h gx-^|s^«c^. sx-ii 

W#a| ^^tfs 4.7gO|ciH, SS^ 94 - 96TcacK 

[b) 6-MH^>2-^^-1-e!!2£oFxi|0]A^7| -^Ajoil ia)s| 2.43g(35 mmol)a| gs^^:^tA^ 3|h.^a|oF°I ^' 3.7g(35 mmol) 
^ llt.M^S# lOOm^ai DilEl-Soil o| 90-^^.l- t!-#A|^ "d^^^M oWI^^^^S #s^A|^cK ^guj-^^o^ 

-&a|§|-SHo^(4.3g). SS^ 139-141 -CSc^K 0| -^^S* #£|£ld-(50g) Ml IIO-QOllAi 30•&^} i^yel-gA^ ^j-^^f 
S^^K -yoii ^5icK olMMi oiJl^o|| o|s|| ^aj^Hii # s oi|E|| Aiisj^hoi gx^|o^ m 

^^^^a^a:|, 150 - iss'caci-. 

[c) 6-o^D|t-2-^ril-1-a!^o|-x■^|a]^A|o^| ib)si oi|Ej-s Ml Pd/c ^DH^i ^^^^cHl 1 

Al^cK SlH ^[mm^l ^^if-B 2.0gO|Jl 175 - 178lC2c:K . 

[d) lH,6H-2, 3, 7, 8, 9, 10-2!i Ah5| , 3, 7-^ ^|S-A._o^Jal^lill [2,3-g] eiM] 

^>^|ol| ic)a| a 20m^ 2-1 gj^A[ Ml 2ml (13 mmol)a| 5H|M^^>4 c|o||l# 4A|ei-§oj ^^^i^ *cH|, oj "cS^^I^'j 

^^Mn ^im, ^O^mm 2A|^} ^oy ^7|oii illSA|7|□jA^ 5%^! NaOH 25ml L||oj|Ai 7^<ge|-5JcK 60 - 80"C). 3a|:il 

L-W "cS^^l^i:!! ^tl S^i^S pH - 0O| ^ {s^v[7:\ 7^3^S^^K ointoil alsH ^£|^l-ac^K ^^tTB 0.55g 

oio=i, sa-B > 300'oacK 

[e) 1H,6H-2, 3. 7. 8. 9. 10-^A^3|H^-2. 3, 7-^a|^^^oWI^|iii[2.3-g] el#-3-^^' ]0.23 gS| AiAjo^j id) o| Ay^#, O.lg 
(1.3 mmol)H| 3|^^A|o^°J o.14g {1.3mmol)2| ^^^H-F^S# 6A|e} -i-oMOmI ^1 oHE^#ollA^ JR^M^ #« 

7^3^ac^K20ml). sisa ^^#s oiJl^e^ac^. ^^tf^ o.2go|Di. 256 - 258 -ca^K 



6. 7. 9. 10-EilMaf^|HM-5-M^^-H|#S (2.3-q] (2.4] e!3£qoWle!-2, 3. 8(1H)Ha|$-3-^^« . #S > 300TC. 
6. 7. 9. 10-E^l^B^3| = ^i^lS^ [2.3-g] [2.4) S!^i::|o|.x-i|S-2. 3. 8 (1 H)m£|S-3-^-y . > 300 1C. 
6. 8-c|3|H^-1H-E|o{|^[3.4-g] el#-2.3-C|^-3-^^i. §S 192- 1951C. 
6.8-c:|s|H^-1H-^^t3.4-Q]2J#-2.3-t::|^~3-^'y. > 300X5. 

8-OhA|li!-i. 6. 7. 8-E^lEa^§|=^ag3S[2.1-b : 3.4-bM f^|2|»-2.3-t^ie-3-^'feJ . 244 - 245t). 

[-^^^loil 2][a) 5-M^^-1H.6H-2. 3. 7. 8. 9. 10-«! Af^|H^-2. 3. 7-Ha|^^-ohxi|ii|i,z [2.3-g] ^-i-l^^^loit 1a) ^ 
0.25Q m -5"C0i|Ai 5Jo[ %^(^Orr^i) M| o.12o{1.2 mmol)fi| S<i^^#oi| 7^3^i lO^Zf JH^aI^ * o| ^iHS 

4^^^^ O.lgOlD^, gg^ 277 - 278Tcac:K 

#A^o^ av^o^ 6. 7. 9. 10-E:||HatB|^^-6-MM^-ii|#^ [2. 3-gl [2.4] ^^c\om\B-2, 3. 8 (1H) ^^^s^H^Soi| 

(b) 5-MH^-1H.6H-2. 3. 7. 8. 9. 1 0-«! A^3|^^-2. 3. 7-^a|^^-ohx-i|ii|in [2.3-g] ^#-3-^^ ]6m^^l oil^hS u}] ^a\o\\ 
2a) ^1 35nig(0.5 mmol) ^1 S^h^^^^ o| =^a|o|-°J 53mg(0.5 mmol) ^1 St^#« 2A|^} ^21 IH^M^ ' 

^. mm ^^goii oi# HH77FXI owiHt[# :7^s^ac^. 012^1 sish ^^lohsc^K mmm^\ 4=^1^^ o.igoiDi. §a 

^ 232 -234TC2C1K 

[^A|ol| 3][a) 2, 3-i^l(M^HOlia)-u|e^B!!g!]30g £| N-3^S-^^o|q|H (NBS) # 9g ^ 2. 3-ii|nil S-M^MB!SJoil ^\^oi 

A17I31 oi|EH|s# 7^3^^c^. ^>M01d|^^ oiJl^e|-Jl, o^oHg oJlBhg^^Ei SS^hS ^ S^il- SXil mi^^(i8g) 

# ^^3F5Joa:|^ « 68 - 70-C2c:K 

[b) N-DilS-4-MM^-2H-1. 3-c|^|JE^-ii|#m [3,4] ^ISIl-^Alo^l 3a)a| 20g« lO'COil 300m«s| S S^o^| g b}J lH oil 

Ai^cK oi ^oHcHi y-oF ^^^\ ^^o\ TLcoii u^E|■^ l£H7;fx| t}{|go^°!# §oH# s3hoi 7^^^sc^. ^tj-## # 

^ ? 4 N ai> (150m£)o^ ^#oFSc^K 4 N NaOH ^ pH# 10^^ ^SoF«cK o|E^o^ x^^|^ oi^Foil ^IsH 

sgsi s^ii sn[## =-^;&^sc^. nmm^\ ^^^^ 2.5go|ni. > sooicsi^k 

t-?•So^°JIl^o| dhgcHI a|5H N-t-^S-4-MHM-2H-1. 3-qo|^^-ii|S^ [3. 4] Sl^O. #9 233 - 23510(9 ^^^:^l>l^S). 
o^|ao^°lJl^o| ygoil N-OilB-4-MHS-2H-1. 3-qB|=^-ii|#S [3. 4] aiSI. 2501C(&^H#). 

'^aso^°JIl^o| ygoii o|s(| |si_ojia-4-qE^_2H-i. 3-ci§iH^-Kim^ [3. 4] eti?y. §a 238-239TDO^f4^^^4g). 

0-D^llo|H^A|_o^°J S^nl-^l ygoi! oj^n ^s|-^>iAh N_D||^A|-4-u|E^-2H-1. 3-c.|3|^^-ii|g^ [3, 4] ^^1!. 

[c) 1. 2. 4, 5-E:||Ha^o|H^-5-M^^-3-^n^ [2. 4] a!^c^|o^x^|e! ]2, 3-q-o^a|lIl[}i|a-M^^e!!?y. -gS 93 - 95'C. 

H^o|ol^ (11 mmol) 2. 3-qHmaD||a-M^me!S! (5 mmol)a| THF (30m£) ^ DMF (I0m«) Ml SiojjAH 

2A|Z} §oh JiLuj-Al^cK 

oiJimn Di|B[g (50m^) Ml oi^BFs (o.75m£)^ x^a|3^^c^. oi smii ^21 &^a|^ ^soiiAi «^ 
z|A|7i ji a^al^B^sc^. oiOH^ ^^^ai^^i ch 

gClgOllAi Jul^h^FScK ziaj Jl ^Ai o^JI^H! CH 

2CI2 §^^A|?:| a « ggo| sxil ^^o^aoct|^ 93 _ qs-csck 

10 mmol# DMF(50m«)o|| gsHAj^cK N. N-^^My c|o|□|c^S(l5 mmol)# yiti: ^. 0| goHg 2A|7} 

^A|?5cK a2|Aia o^il^§^oi sah -^^§^^ot^|^ 260 - 265'cac:K&5H#). 



[d) 2-0i|g-4-oFQ|iii-2H-1. 3-t::|3|^^-iz|§^ [3, 4] «}! ] oil m ^oH^^^ Pd/C# A^§o^^ ^^g^WlA-j 
^'^|oi| 3b)a| 42. o# ^dUSi^BM^^i. S^l ^^tf^ 3.2oO|Di. 147 - 

Sst^^i^^ 2-t-^B-4-oFa|iE:-2H-1, 3-1^1 o| = ^-ii|S^ (3. 4) 

9^FT^:l:t[2-tf!^»-4-ohD|Jt-2H-1. 3-C|3| =^-it|#^ [3, 4] 

SSt^d^tl 2-cii|SA|-4-o|.D|ii-2H-1, 3-t::|S| = ^-ir|S^ [3. 4] "L'S S,^. 

1-oWll'-5-^^a-7-MH^ ojs.g|o| ^>.^^ygofl a|sH l-oMia-7-ofD|iii §S 156 - 158-C. 

S^F4^^>4 3-o^□|in-^l^ [3, 4] ^B, §a 227 - 230*0. 

a^F^^^ii 4-o^a|in-1. 3-c|si^^ Bii^ [c] sa 233 - 2411c. 

1. 2. 4. 5-E^m^^3|=S-5-0^□|fQ-3-^^-2, 4-«L»^l^|oWia , §g 222 - 224-C. 

4- oFD|ii-i, 3-c|3i=^ tfi^s [c] Bis&i s^. am L.|^^ ^oii^ A^s^^sc^. 

5- o|-o|^-2-Di|l-i 2. 3. 4-E^|^£^3|c^ Ol^^l^Bj, ^ofl^Ai pto 

[e) 7-D1I1-1. 6, 7, 8-EllHaf3|^^«!.l^ [2, 1-b : 3, 4-cM qii|#-2. 3-c|^]2.2gS| ^a|o1| 3d)S| 3,0gS| 
o|S.^A|o^°i. 70mi #LH i.93m£s| gM^^ iJ 16gS| S^iM^gS 100*0^ 30-S-Z} §|-oj c:K o| y^A|?|2L Na 

2C03^ pH# 8^ ^So^«cK n o^Jl^3^Jl #m Aii^^fo^ ?J3## ^^^l-^cK Zd^^l^ ^. o| gg# 2hA^ 20 

m£oi| S5HA|^|21 100-Coi|A^ 15 - 20Wr^ mI^-3[^a-\ y[<^^[^c:l o| ^mmm "^^M^lJl 1o'og# 30%^\ 

^ti^mng ^5m^m ?[a[<3iii[, ziaiZL ^ah s,n& ^^^LMM## pH 9^1- ^ [cl|7;|-x| 7|-3|-«ck -a^S a3## -^al^i- oil 
^^SoFSciK S^ll S|-S#a| ^^if^ 1.6gO|Di. i63 - IBS-CacK 

7-(1. 1 -q Dill 0111 6. 7, 8-611 Ha|.3|^^y!!^ [2. 1-b : 3, 4-c^ ] qii|M-2, 3-c|^. 1 78 - I80t;. 

7- oill-l, 6. 7. 8-E||^a^1&|^a^Bl!3£ [2. 1-b : 3. 4-cM c^H#-2. 3-qS. §g 168- 170-C. 
1.6. 7. 8-E||^a^^|=^-7-D||^A|^S [2. 1-b : 3. c:|ii|#-2. 3-i:^|^. 174 - 176*C. 
1.. 6. 7. 8-EllHah;&|=^-7-(jui|yD||g)BLl3£ [2, 1-b : 3. c|n|S-2. 3-i^l^, gS > 300"C. 
6. 8-C|3|H^-lH-E|o«iE: [3, 4-g] £!#-2. 3-q&. > 300*0. 

6. 8-q3|HM-1H-^M [3, 4-g] ^#-2. 3-qS. §S > 300-C. 

8- 0HI1-1, 6. 7. 8-E||HafB|H^«!!S [2. l-b : 3. 4-b^] c|ii|g-2, 3-c|S. -gg > 300-C. 

6, 7. 9. 10-E^|Ea^^|c^H|#s [2. 3-g] [2. 4] ^^S^o[^2l-2, 3.8(1H)-^a|^, gS > 300'C, 
6, 7. 9. 10-E|[Haf§|=^ir|S^ [2. 3-g] [2. 4] &l2EqoWa-2. 3. 8 (lH)-Ha|B, §S > 300'C. 
1H-^^ [3. 4-g] °J#-2. 3. 6 (8H)-Ha|^, > 300-C. 

6. 7. 8. 9-E^|EB^3| = ^-7-D||l-1H-2|#S [2. 3-f] 0\^^^^-2, 3-^^. §9 > 300*0. 

6. 7. 8, 9-E^|Ha^o| = s-7-o||SA|7^5iyDi|l-1H-II|SM-[2. 3-f] 0|^^^B!-2. 3-c|^, 180 - 183-C. 

6. 7. 8. 9-E||Ha^e|=s-7-E^|se^^0^A^ll-1H-II|#^-[2. 3-f] 0|ri:^|^a-2. 3-i:i|-&. gS 216 - 219t^. 



6. 7. 8. 9-E(| c^„7-oWll-1H-ii|#m[2, 3-fl 0\^^^si-2, 3-c|§, §g 248 - 250TC. 



[^A|ol| 4]7-OfAi|l-6. 7, 8. 9-EJ eaf3|H^-5-MH^-1H-S|S^ (2, 3-f] 0|:li^^g-2. 3-C|^. §S > 300TC^ 98% 
S! KNO3 LH 7--0WII-6. 7. 8. 9-Eaeaf^|H^-1H-n|#^ [2. 3-f] 0|:5i^^b|-2, 3-c|^o| M ^ ^s|.Hhgo|| -.^s^^^K 

6. 7. 8-E||^ah^|HS-7-Dfll»llS [2. 1-b : 3, 4-cM C|ii|#-2. 3-C|S. 

#(20(11^) Ml 1. 6. 7, 8^E^|H^^^|^^-7-Dl|lall3£ [2, 1-b : 3. 4-cM t^l^#-2. 3-^\E: (0.5q. 2.48 mmol)# iil^VA|^l o^^^qHoi| 
0||Eh# (5m£) «s(o.7m£) goH^ 7^§^Sc^. ^So||Ai 5A|^^ JaaKAl^l ^ ygO| st^SlS S5^ Na 

Srii^ ^SS 5-#^^-l, 6. 7. 8-E^|E^^e|H^-7-D^lae!!^ [2, i~b : 3. 4-c^]-qii|S^-2, 3-i^l^. § 

a > 300TD# ^^^ShScK 

I-^MOW 6]6. 7, 8. 9-E:fl^BF3|H^-1H-ii|#^ [2. 3-f] 0|^^feg-2. S-C-IS. 

1.2- C|^^^oi|E^ (iOm£) Ml 6. 7. 8. 9-Ej| e a^§|^^-7-D^| g-i H-:s|#^ [2.3-f] 0|4:^fee!-2. 3-C|^ (500fng)# ^F^^TII 
jUi^^ S^^^^oii a-#^^o||H#s^S#A|g (o,25m£)# ^W^cK ziajll ^'Sh## ia|^} §o| '^^7;^x| 
o^jifeFScK o^oH-B #^A|7|31. DllEi-S (lOm£) Oil ^m^^ lO^Z} ?!-#>^ISt^K -goH-l- ^^M^ nk^l 

(crude) S^il s.^timm ^^^l-SOQ^, 270lCScK 

[^A|oi| 7]7-(1. 1-C|CH|^CHI1M. 2. 3. 6. 7. 8-^ Ah^l =^-3-(o|^^A|o|D|ic)-N. N-c|Dl|^-2-^4::^S [2. 1-b : 3. 4-cM 
1. 6. 7. 8-E^|H^^3lH^-7-(c|D^|loj|l) eil^ [2. 1-b : 3. A-c^ ^^\m-2, 3-^1^ (0.5q)# (2m^)oi| S§HA|ScK 

oi 8oicoi|Ai 10 - 2o&^^ ^fs^u a^^i^c^i ^^^^ Naci # 7^o^ c^g 2m£ai mm ^moi #^^#^>i^si ^^ttf* 

5Ci|7^3^acK &a| ^ 7-{c:|D||lo||a)-i. 2. 3, e. 7. 8-«!aF3|hm-3, 3-c::|#^^-2-^^B!£E [2. 1-b : 3. 4-c 

oi^d# THF (20m^) oii 7^1^^o^, Ms^ioi o^Il^e^scK ygoi ^^m n^n^i thf g'^oii c|D^|go^°l# 7^ 

u^5JcK^^o^ jHc-i- A|g). o| ^U-g-B cHal^A|^|2l g-oHfe g^^oii o|§|j xi|7^o^ac^K oii^tii 3|-a| 1!--^ ones (5m^) i-Hoi| 

M "^m^^t.^ 3|H^A|o|-°J (lOOmg) ^[ y-gol-^ &Oi#^A^ 3&5Hh#o|7-(i^ 1 -Cj Oil Soil 1)-1 . 2. 3. 6. 7. 8-^A^^|H^- 

3. 3-q#^^-N. N-c:.|cH|^-2-^^tf!^ [2, 1-b : 3. 4-c 

1 ^pj ii^Mii ^ y§ ^th## ¥^ y^A|5'i:ii ^^#(27Hi nmm)m s.^'st\^±ii<s^^M o^hf^m od^ 

#S(^S|3:'l) ^ 242 - 2441CSEIK 

^A^*^ ^^a^^ £^F# ^h&^g ^1l5£^l-2cK 



Sii^a^F^^it^ 7-o||a-1. 2. 3. 6. 7. 8-«!A^l5|H^-3-(^I^^A|o|□|h^)-N. N-c:|Dl| 1-2--^:^:^^!^ (2, 1-b : 3, 4-c^ ] c:|ii|g- 
5-#$o^a|H. §S > 300*C. 



1. 2. 3. 6, 7. 8-S|Af§|=s-3-(§|c^A|o|D|i,z)-N. N. 7-^£| Dili -2-^4:"!!^ [2. 1-b : 3. 4-cM t^l^l#-5-#So|-D|H §S 
> 300*C. 



Sia^^^rl^>:4 1. 2. 3. e. 7. 8-«|A^3|HS-3-(3i^SA|o|□|i^)-N. N. 7-^Bmm-2-^±^^ [2. 1-b : 3. 4-cM i^|2|l-5-# 

^o^□|H. §s > 3oo"c, 



Si^S^F4=^>lM. 2. 3. 6. 7. 8-«|A^S|H^-3-(o|=SA|o|□|iIl)-N. 7-i::|Dil g -2-^ S (2. 1-b : 3. 4-0^] cjirjg-s-^^oh 
> 300'C. 



1 - [[1. 2. 3. 6. 7, 8-^A^^|H^-3-{B|=SA|o|□|i,^)-7-Di|H-2-^:£:^!^ [2. 1-b : 3. 4-0^] C|li|#-5-^l # 
sy] i^l#£IE!. > 300-C. 

aiiia^F^^^^^ 1. 2. 3. 6. 7. 8-«!Af^|^^-3-(o|=^A|o|D|Jt)-7-cHIS-2-^4r»!!^ [2. 1-b : 3. 4-0^ C-|ii|»-5-#5o|.D|H 
§a > 3001C. 



SinSm^^Aj 2. 3. 6. 7. 8. 9-«!Ah3|H^-3-(o|HSA|o|o|ii,)-N. N. 7"^£|Dfl ^-2-^^-1 H-ii|#^ [2. 3-1] 0|4lf^^^!-5~ 
#^O^o|H. gS > 2681C. 

7-oFAflB-5-(N, N-c|[H|g#iifa^)-6. 7. 8. 9-E^|HB^$|H^-1 H-I^IMS [2, 3-fl 0|^^^a!-2.3-C|g-3-^'y . gg 260- 
261 'C. 

[^M0{\ 8)7-cHll-1. 6, 7. 8-EilEat3|^^tfy^ [2. 1-b : 3. 4-cM c:|^IS-2. 3-c|^-3-^Aj20m£o| Dl|BFg LHoi|Ai ^A|oi| 3e)o| 
200nig. ISOmg ^' 9s|-^rt>4 ^|^^A|otD! lOOmgS €!-#SiCH|A4 3A|^} go| JHUUI^JcK ZLBMl ufA-) gjlf 

Aim^ys oi yg ^i]-#oii E^^^^r^mngs pH ~ 801 s tIH^?^x| 7msic[, o^Jl^o|| oi^n ^aishsjct. = 

M\ mmm^ ^^if-B 200mgO|Di. > 300TCSc:K 

7-(1.1-c|t}i|loi|l-i. 6. 7. 8-EflEa^3|c^m^ [2, 1-.b : 3. 4-0^ ] ^^\m-2. 3-^1^-3-^'^. gS 242- 2441C. 

7-CHI1-1. 6. 7. a-E^l^af^lH^yi^ (2, 1-b : 3. 4-c^ ]-c|ii|#-2. 3-^1^-3-^-^, 3|H^#MafO|H. #S > 300*C. 

1. 6. 7. 8-BI|^aFo|^^-7Di|^A|bj!^ [2, 1-b : 3. 4-0^ ]-c|ii|#-2. 3-c:|^-3-^-y . gg > 300 1C. 

1. 6. 7. 8-E||Ha^3|^^-7-(B||yD|Il) ^2 [2. 1-b : 3. 4-cM-i^|S|fi-2. 3-c|S-3-^-fe! . > 300"C. 

6. 7, 8. 9-E^I^a^3|HM-7-D^|g-1H-II|#^ [2. 3-f] 0|:2i^fe^l-2. 3-^1^-3-^-^, §S 193 - igS'C. 

6, 7. 8. 9-E.^|^^^^|H^-1H-II|SJ^ [2, 3-f] 0\^^\^^-2, 3-^-^-3-^^, ^l^^#^ShO|^, #S > 300'C. 

7-oW|g-6, 7. 8. 9-E||^^^3|^^-1H-II|#^ [2. 3-f] 0|^^|^a-2. 3-i^lS-3-^-y . -gS > 190 - 193-C. 

7-oWI a -5-1-1^^-6. 7. 8. 9-Ell Ea^3|H.^-1H-3i|S-S [2. 3-f] 0|4i¥lfe&-2. 3-q-&-3-^'feJ , ga 21 7 - 219*0. 

6. 7. 8. 9-511 JE^^^|H^-7-^^|#^S^o^A^|l-1H-5|#S [2. 3-f] 0\±f\^^^2, 3-^^-3-^^, gg 251 - 253'C. 

7_o^|^A|^^MyD^ll-6. 7, S, 9-£j|M^^3|H^-1H-II|S^- (2. 3-f] 0|:l^f|fe£!-2. 3-c:|^-3-^^', gS 212 -214*'C. 

s^a-1 

c^hg:aF ^y^h'S : 




0^71 A-i r4s^ r5- S"^?!! . CF3. CN. N02^^ SO2NRI R2o| £| . 0:j7|Ai r1 ^ ^d^0\7-\L.[ ^ 4^ § , 7|-X|g-e|g c£-^ ^h^^ 

A-(CH2)^-# ^^B|■LH-^[:-l|. 0^71 AH O. S. CH^ NR^ o|zi. oiy\A-\ r1 -b 4^^o|7^L.^ ^^S. yW^^^ tFS^ C^.g- 
^'SO|o^. 0, 1. 2. 3. 4. 50131. 0. 1 . 2. 3. 4. 5^ ; Q NOH SE^ O S ; Z = O. S. N-R". 

^ Ol^Ol^I ^ #OllAi Aj^^l-Sj. 0i7|Ai Rll , Rill, RlVfi|. rV- Uj, g ^ ^ Q)CF3. C1^6-0^'y. 7 ^^^j g 0| L^ ^^§oj 

S^r Ci_6-i?sg ; - {CH2)o - o\:d., oi7\M O. 1 . 2 BE^ 3a ; - (CHp)^ - ol^^^. oi7\M 0. 1 . 2 3a : afi^ B 

^ ^*fag L-^E^tHc^. 



S^S2 




^hSofl acHAi, Sftf#^ c^^:ilf ^y^^'S ^^-^ sftJ^I 

HN- 

^^%^o\{ 9io\M, nmm^ ^[m^ s-s ^y^'s mta 

M03 

o Is 

?xo\M, ^^^-^m mttm 




^^mo\\ 2io^A^, snj-#^ ^nj-i 



KOB 




0^7|Ai r42|. r5 - A|.7|2|. o|q|5 ^^c|.. 

^ihtfoll 9io\M, ^H^#-E ch^iiF ^-E ^^^-i^g m\m 
'KOB 



xfletSfsio^ ^2}?[^ti <^msi %m m^si Sf&#2| *\S.^^ #Slf# JLSSF^. oholi^y ai^^ g^^JSTil SSJ *| 

^airai xihSfi) cfifi ^Q^gf geiis zi3# ^as Shfe m-^mnoVin ¥-cNfh# Sl^efe. jq|s|s[ 

xil8thcH| 2io)Ai. cHyia xj^g ^go^ sh^ g^a. 




oiy\M. R". r5, X. Y. z. a^KB^ ^iiiwi s^ia an nohoick 

^:atfo| xiiiiho| sHh## s.*in s.^^^2\ o[a\!x.ti ^11^**^ 

x|s*f2H #sifa| x^|1l^2| mtia^h 

#aifs| xflii^o| sitimm assh-t. S-iJ S» H<^^^ 



